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We report he case of a 32-year-old man with a mycotic aneurysm of the left subclavian 
artery. This patient had immunosuppression caused by chemotherapy administered for 
treatment of leukemia. This aneurysm was revealed by two episodes of hemoptysis caused 
by a lung parenchyma fistulization. The patient was treated successfully by simple ligation 
and exclusion via a thoracotomy with partial lung resection. Histologic examination 
confirmed the presence of aspergilloma filaments in the false aneurysm. We suspect that 
aspergilloma could have been the cause of the mycotic aneurysm inthis particular case. The 
literature on subclavian artery mycotic aneurysms is reviewed. (J VASC SURG 
1995;21:697-702.) 
Aneurysms of  the left subclavian artery are rare. 
They are usually atherosclerotic or are caused by a 
first cervical rib with a thoracic outlet syndrome. 
They are usually asymptomatic. A few cases of 
aneurysms of the subclavian artery complicated with 
hemoptysis have been reported. 1 The purpose of this 
study was to report a rare case of mycotic aneurysm 
of the subclavian artery in a patient who was 
immunocompromised and presented with hemopty- 
sis. Second, we provided a review of the literature 
dealing with the cause and optimal management of
subclavian artery aneurysm. 
CASE REPORT 
A 32-year-old man was admitted to Jean Bernard's 
hospital (Poitiers) in March 1993 with fever, dysphagia, 
and lymphadenopathy. He had no significant medical or 
surgical history. His complete blood count showed a 
hemoglobin concentration f 4 gm/dl, 17,000 platelets, 
and 18,000 white blood cells with 84% blasts. Emergency 
bone marrow biopsy indicated a high-grade myeloblastic 
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leukemia. Chemotherapy was started through a left sub- 
clavian central catheter inserted without complications. 
The patient had aplasia for 2 weeks. He was given 
broad-spectrum antibiotics (piperacillin, vancomycin, ami- 
kacin) and antiviral (acyclovir) and antifungal (amphoter- 
icin B) therapy. A new course of chemotherapy was started 
I month later with an aplastic duration of 3 weeks. During 
this time the patient reported left shoulder pain associated 
with fever. Two months after his initial admission he had 
a first episode of moderate hemoptysis. A chest x-ray film 
demonstrated a well-defined, noncalcified, soft-tissue opac- 
ity projecting from the left superior mediastinal border 
(Fig. 1). Bronchoscopy was not contributory. Three days 
later the patient presented with an episode of severe 
hemoptysis complicated by hemorrhagic shock. Computed 
tomography scanning demonstrated a paramediastinal 
mass of the left superior lobe that was 4 cm in diameter and 
had a peripheral thrombus (Fig. 2). Arteriography showed 
an intrathoracic saccular aneurysm of the left subclavian 
artery. No other anomalies were seen except for the left 
vertebral rtery projecting directly from the aorta (Fig. 3). 
An emergency operation was performed. Exposure was 
achieved through aleft thoracotomy at the third intercostal 
space. At first intimal adhesions were carefully freed 
between the apex and the parietal wall. Primary proximal 
ligation of the left subclavian artery was performed. When 
the apex was freed, a cavity that was 5 cm in diameter and 
contained thrornbus was discovered in the lung. The distal 
left subclavian artery with moderate backflow was over- 
sewn from within the aneurysm, and the false aneurysm 
was totally excised. A wedge resection was performed inthe 
lung with a surgical stapler. Microbiologic examination of
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the thrombus, wall of the false aneurysm, lung, and catheter 
was performed. Pathologic examination was lso per- 
formed on the false aneurysm and lung. Only h]stologic 
examination of the aneurysm showed aspergilloma fila- 
ments. All cultures, serologies (immunoelectrophoresis, 
indirect hemagglutination), and antigen detection (latex) 
for aspergillus were negative. 
On postoperative day i the left arm remained cool but 
had no neurologic deficit despite absent distal pulses. 
Thirty-six hours later it had good color and temperature 
with audible radial and ulnar Doppler flow signals. 
Collateral circulation took place after ligation. Treatment 
with piperacillin, ciprofloxacin, pefloxacin, amphotericin 
B, and acyclovir was also c ntinued. Two-dimensional 
echocardiography was also perf rmed, and no vegetations 
were observed. Five months later the patient was readmit- 
ted with metabolic acidosis and altered mental status. A 
computed tomography scan was performed and showed a
recent frontotemporal hemorrhage. The patient died 7 
months after initial hospitalization. An autopsy was not 
performed. 
DISCUSSION 
Aneurysms of the subclavian artery are rare in 
comparison with all other types of peripheral aneu- 
rysms. 2Exact incidence in the general population is 
unknown. Between 1974 and 1988 only two regis- 
tered deaths caused by subclavian artery aneurysms 
were reported in Finland? In their review of 1488 
patients with peripheral aneurysms, Dent et 0.1. 4 
found only two aneurysms of the subclavian artery. 
Pairolero et al. s'6 recorded 38 aneurysms of the 
subclavian and axillary arteries at the Mayo Cfinic 
during a 20-year period. Coselli and Crawford 7
reported 18 aneurysms of the intrathoracic segment 
of the subclavian artery between 1969 and 1986, and 
McCollum et al.8 reported 15 cases between 1952 
and 1976. They are the rarest of all peripheral 
aneurysms. 
The most common causes are poststenotic dilata- 
tion associated with a first cervical rib thoracic outlet 
syndrome, 9,1° atheroma, particularly for intrathoracic 
aneurysms, 7,8,11-14 and posttraumatic syndrome) s-19 
Atheroma represented about 50% in the series by 
McCollum et al.8 and Pairolero et al.s Association 
with coarctation of the aorta in Tuner's syndrome, 
cystic medionecrosis, or congenital hyperostosis has 
also been reported. 2°z3 Pairolero et al.s and Noel et 
al.24 describe unusual dissecting aneurysms occurring 
in two patients with Ehlers-Danlos syndrome. Iatro- 
genie causes are also wcll known after inadvertent 
introducer sheath placement into the subclavian ar- 
tery or after cervicothoracic sympathectomy. 2s-z7 
Takayasu's disease may also involve the subclavian 
Fig. 1. Chest x-ray film shows soft-tissue opacity project- 
ing from left superior mediastinal border. 
artery but mostly concerns all the supraaortic 
trunks.28 Two cases of bilateral subclavian and axillary 
artery aneurysms that were considered to be congeni- 
tal anomalies have lso been reported. 29 Kommerell's 
diverticulum represents another specific entity of 
congenital nature concerning mostly the retrooe- 
sophagal right subclavian artery but especially the left 
in the case of right-sided arch? ° Radiotherapy may 
also induce vascular changes leading mostly to occlu- 
sive lesions but at times also to aneurysms. 31'32 Less 
common causes include syphilis or contiguous inva- 
sion by infectious processes uch as tuberculosis 
lymphadenitis.33-37 
The term "mycotic aneurysm" is used today in a 
much broader sense than originally intended but 
means an invasion of the arterial wall by some 
microorganisms? 8 These aneurysms remain rare. 
They constitute 2.6% of 338 aneurysms during a 
50-year period in both the preantibiotic and postan- 
tibiotic era. 39 In addition, they seem to increase in 
incidence with both medical and surgical iatrogenic- 
ity, gunshot wounds, and heroin addiction.38,4°42 An
infectious cause is, however, uncommon for the 
subclavian artery. Miller et al.42 have reported only 10 
cases in the literature, and, in the series by Pairolero 
et al.,s only two mycotic aneurysms were seen among 
31 aneurysms. Other isolated cases exist as sequelae 
of endocarditis. 43 Usually they develop on a previ- 
ously diseased arterial wall; they occur less frequently 
on a normal artery. Several mechanisms have been 
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Fig. 2. Paramediastinal vascular mass of left superior lobe with peripheral thrombus. 
advanced to explain the development of mycotic 
aneurysms: embolism of the vasa-vasorum, direct 
wall invasion, and erosion of the vessel from an 
adjacent process of the lung either by direct extension 
or by the lymphatic system. 44 
Anderson et al.38 found that the most common 
organisms cultured from infected aneurysms are 
Staphylococcus and Enterobacter and noted only one 
case of Candida in their report. Aspergillus is an 
infrequent etiologic agent of mycotic vascular infec- 
tions. Nevertheless it has been described after vascu- 
lar graft infections and after cardiac operations. 4s-47 
Association with endocarditis has also recently been 
described, but mycotic aortic aneurysms caused by 
Aspergillus without endocarditis have been ob- 
served. 48~sl Aspergillus consists of fungal organisms 
that cause invasive disease in immunocompromised 
hosts. They mainly enter the organism by inhalation 
as airborne spores, 2 CulturingAspergillus is difficult, 
because it does not sporulate in blood. This micro- 
organism produces mostly necrotic lesions of the 
pulmonary parenchyma, rendering a histologic ex- 
amination difficult. Peripheral hyphae counts are 
usually very low and may be reduced by the filtering 
effects of the lungs and capillary bed. In this same 
manner serology may be negative as was the case in 
our patient and as is usually the case in patients with 
immunodepression. Aspergilloma ntigen detection 
was also negative in our patient. Like Hara, 36 we 
believe that if tuberculosis lymphadenitis can weaken 
the wall of the subclavian artery sufficiently to 
produce an aneurysm, an active infectious focus in the 
hmg parenchyma can behave in a similar fashion. 
Rupture of a subclavian aneurysm indicated by 
hemoptysis also uncommon. In 1991 Mii et al. 1 
found only four cases in the literature. Usually 
aneurysms of the subclavian artery manifest hem- 
selves clinically either as pulsatile masses, chest pain, 
or by distal ischemia. 16,s3 In addition, distal or even 
retrograde mbolization with transient ischemic e- 
rebral attacks have been reported, s3 Peripheral neu- 
rologic symptoms uch as brachial plexus paralysis, 
right-sided Homer's syndrome, or a vocal cord 
paralysis have also been reported. 18,3s,42,s,7 However, 
most often they are asymptomatic, especially when 
intrathoracic, rendering the diagnosis by physical 
examination difficnlt. 7,1a In such cases they may be 
discovered incidentally on chest x-ray film. 3 Accord- 
ing to Pairolero et al. s rupture may occur as the first 
symptom in 6% of the cases. It can occur in the 
pleural cavity, 1Js,34,42"44 in the esophagus, s4 or in the 
mediastinum, 11 and exceptionally massive bleeding 
from skin ulceration may appear after anterior 
irradiation22 
Hemoptysis i due to the erosion of the infected 
aneurysm into the lung parenchyma. In our case 
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Fig. 3. Saccular aneurysm of left subclavian artery on arteriograph. 
hemoptysis was quite recent and was preceded by left 
chest pain a few weeks earlier. Four other similar 
cases ofhemoptysis were also recurrent, moderate at 
first and longer than 1-week duration: 2 weeks for 
Boundy and Bignold, 34 6 for Knlpati et al.,13 and a 
few months for Mii et al. ~ Hemoptysis of unknown 
origin requires further investigations uch as a 
contrast computed tomography scan or emergency 
arteriography, ss Bronchoscopy in this particular 
lesion is not very helpful, because in each case 
described previously it was nondiagnostic. Surgi- 
cal treatment must be performed without delay 
regardless of symptoms; in fact the two patients who 
did not undergo operation died from massive he- 
moptysisf i  4,43 
A left thoracotomy seems to be the best elective 
approach for such complicated aneurysms. It has 
been used in five cases including our  own.  1'i3'42'44 A
supraclavicular pproach with resection of the medial 
portion of the clavicle has bccn attempted by Miller 
et al.42 and on different occasions by Hobson et al.i2 
In our review of the literature the two most useful 
approaches appeared to be the supraclavicular nd the 
left thoracotomy. The choice of incision depends on 
the location of the aneurysm, but when the intratho- 
racic segment is concerned, thoracotomy is the only 
approach. 7 A combination of both a supraclavicular 
and infraclavicular approach as also been proposed, 
mainly for aneurysms involving the last segment of 
the subclavian artery and the first portion of the 
axillary artery} 6,28 
As for optimal surgical management many op- 
erations have been proposed: direct or second- 
ary, 1,44,37 anatomic or extraanatomic reconstruction 
with saphenous vein, 1°,1s,17,23 polytetrafluoroethyl- 
ene 1,23,44,54 or  Dacron,* resection anastomosis,  l° ls 
patch angioplasty, 7 18 primary repair, 17,z5 and 
ligation.-P Pairolero et al. s do not recommend liga- 
tion, because it may lead to ischemic changes or 
claudication in about 25% of patients. The conse- 
quences of subclavian artery ligation during World 
War II were evident o all; it led to upper extremity 
gangrene and amputation in 30% of cases. The 
increased incidence of amputation in these cases is 
probably due to the association of these arterial 
injuries with venous, muscular, and cutaneous le- 
sions. Nevertheless i olated proximal igation seems 
to be a safer treatment particularly for mycotic 
aneurysms in patients without atherosclerotic dis- 
ease. 38 Halsted s7 performed the first ligation of a 
proximal eft subclavian artery. In all cases in which 
ligation was chosen, o deaths were directly related to 
operation, and no need for reoperation resulted from 
*References 7, 8, 14, 7-21, 24, 33. 
?References 6-8, 13, 27, 35-38, 40, 41, 56, 57. 
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arm ischemia. A single arm amputation was necessary 
for a postirradiation arteritis leading to skin ulcer- 
ation and extensive necrosis, s2 Temple s6 has de- 
scribed in great detail the collateral circulation that 
takes place after ligation. 56 Revascularization may be 
necessary in certain cases in which lesions of the 
collateral circulation are present. 
Endovascular procedures in association with sur- 
gical procedures have been proposed for subclavian 
artery aneurysms, but they have no place in the 
treatment of infected aneurysms. 26,s8-6° In one of 
these cases iatrogenic arterial catheterization instead 
of  a venous catheterization was the cause and 
resulted in a pseudoaneurysm. 26 Two other simi- 
lar cases have been reported by Brzowski et al.2s 
In these cases cannulation was performed during 
hypovolemic shock. Appearance of  a false aneurysm 
in such instances is variable: from a few hours for 
Brzowski et al.2s to 19 days later for Gordon et al.26 
In all cases the error was not recognized im- 
mediately. In our case no complications occurred 
during or immediately after catheter placement, 
and no arterial trauma was evident on normal chest 
x-ray film until hemoptysis appeared 2 months 
later. 
Mycotic aneurysm of the subclavian artery re- 
mains a serious disease requiring surgical treatment. 
These aneurysms may lead to various complications, 
of  which the most serious is fatal rupture. Only 
exceptionally is hemoptysis the first symptom. Emer- 
gency ligation without revascularization in young 
patients without atheroma appears to be safe and 
appropriate surgical management. 
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